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[page 1 , right column, line 34 to page 2, right column, line 44] 

The rubber composition of the present invention uses general-purpose acrylonitrile-butadiene copolymer 
as a substrate, with white carbon being added to reduce water absorption, carbon black to impart a 
reinforcing effect, and graphite and paraffin being mixed in and compounded to provide a self-lubricating 
function, in appropriate amounts per 100 parts by weight of the substrate. 

The following points have been noted to effectively bring out the functions of these compounded 



(A) A possible means of reducing compressive deformation and abrasion is to compound with a large 
amount of high structure carbon black, 70 to 100 parts by weight per 100 parts by weight of the 
acrylonitrile-butadiene copolymer rubber. However, 70 to 90 parts by weight was best in terms of 
abrasion resistance, and rate of change of water resistance. 

(B) Graphite can be used instead of carbon black. Graphite serves to reduce compressive deformation 
and abrasion, as well as providing self-lubricating characteristics to the rubber bearing. The reason a 
solid with a layered structure has a low coefficient of friction is that it has strength characteristics 
exhibiting marked anisotropy; the binding force between the layers of the crystal structure is weak, and 
the behavior due to structural defects contributes greatly to the lubrication capability of graphite. Thus, it 
is surmised that, due to the softness of graphite, the surface wall separates in a spiral and turns about, 
reducing the coefficient of friction with a bearing-like action. It was surmised that the characteristics of 
graphite are similarly brought out when it is mixed into the rubber as filler, and a test was conducted 
using 6 pi 91% carbon Ceylon flaky graphite, in combination with filler graphite which provides the 
rubber with lubrication characteristics and with the reinforcing effect of carbon black. The results were 
that the physical properties of the rubber were best when carbon black was mixed with graphite, with the 
characteristics of graphite being manifested with respect to anti-friction. However, mixing 90 parts by 
weight or more of graphite is not possible in terms of the rubber kneading operation. 

(C) As a means of providing self-lubricating characteristics, paraffin or microcrystal wax is used 
separately from the graphite; these were expected to cover the friction surface when its temperature rises, 
and provide the effect of forming a lubricating film over the bearing surface. Increasing the paraffin 
content was found to cause some decrease in mechanical strength, but the coefficient of friction was 
greatly reduced. However, the compounding quantity is most suitably made 10 to 30 parts by weight in 
order to achieve a balance with mechanical strength. 

(D) It is furthermore necessary to lower the water absorption in order to be able to use the composition 
as a water-lubricated rubber bearing. A means of doing this is to use aqueous silicic acid (15 to 50 rr\u 
Si0 2 content 80 to 90%), which yielded a significant effect. As the content of aqueous silicic acid (white 
carbon) is increased, compressive permanent deformation increases, as does abrasion loss, so the content 
needs to be kept in the range of 10 to 30 parts by weight. 

(E) Mixing graphite in as a filler in combination with carbon black can be expected to have a reinforcing 
effect and an effect of imparting lubricating characteristics, and as indicated under point (B) above, the 
physical properties were best when carbon black was mixed with graphite. 



materials. 



BEST AVAILABLE COPY 



(F) Additionally mixing in 10 to 30 parts by weight of paraffin into a composition compounded with a 
mixture of carbon black and graphite yielded the same antifriction effect as when paraffin was mixed 
into a composition compounded with carbon black or graphite alone. In this case as well, in order to 
achieve balance with mechanical strength, 30 parts by weight paraffin is the limit. 

(G) When 10 to 30 parts by weight paraffin was mixed into 70 to 90 parts by weight graphite to aim at a 
synergistic effect on the antifriction action of graphite and paraffin, in terms of physical properties, 
permanent deformation, hardness and the like decreased somewhat, but the antifriction effect compared 
favorably to a mixture of carbon black and paraffin. In this case as well, the paraffin content needs to 
limited to 30 parts by weight. 

The Examples of Embodiment shown in following table will be described below. 
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